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*}-^H NRF •£r(0N)/-£.^(0FF)' *)H^lJL<>fl trj-e}- ^ 



31, >atb ^H7j- ^^E]-£. ^71^]^ £-S|7> 7>^><*| A|ae1o] 

£ 3 
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*]*M VSBAl^^^ ^ylAljr ^&|<4 ol^e^ol^ *\}o] ^{Apparatus for sync 



detection and equalizer control of a digital vestigial sideband system} 



£ 2^ #2fl tq^l^ VSB^lr^^^ cfs- ^A]^§ 141=]-^ 

i 3^ ^-g-^ VSB^l^^* M-Hfifl^ ^S.. 

100 : ^eflolEl 200 : SUIt^e) 

300 : 400 : 

500 : ^71^1^51 ^ ^H^lJl^Jf 600 : ££^1^ 
700 : ^l€2r°l^ 800 : NRF^H^- 

£ ^1^4 ^^l^«o v ^^l7l<?l tq^l^ VSBAl^tN a. 

^Hl^l^, xl^Aj^Vol 3.7)7} 3. ^^7} ^^S. ^^>7fl ^71^1^1- 
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H^-e-S, S-^oiq- ^efltil^(Full digital 

HDTV)-§-^ t^ig S^tt ^ef-oiH. (Blind) °}%2}°}x\7\ *}-%-&^. ^ 

°1H 3^1 ^IJL^ ^ ^^n>cf ^^(Training sequence)* ^ 

^*ll§ VSB^li^* JE 1 ^ £. 2# ^2^ r °3 il^ 
£ 1-^ ^efl t)x]% VSB^^ ^ ^H<i| ^^ J o S . ) 
(tuner )/IF( Intermediate f requency)-^-(l)^ t^S]^- RF(Radio Frequency)^ Bfl^j VSB 

^*HrSHr(IF) ^BflS. A/D^^7l(2)S #^?Vnf . A/D^$7l(2)^ 



^^^^^^^71 (Voltage controlled crystal oscillator; VCX0)(3)<>lH ^5]^ ^ 
^^sj-^^ # ^ofl 4^ <y^^ IF^Eflo^ o>^s.zla15:1- x^^l^^Efls. ^th=h A/D 
^*7l(2)^ ^Aljr^ t^ig ^sK- ^(Digital Frequency phase locked 

loop; DFPLDS ^ ^Ej-j^fcL(5) ^ ^r^l^S^CAGCSautomatic gain control )^f (8) 
ofl <y^^cf. ti>#2r^-^^l DFPLL(5)-tr ^3 °l-g-* r ^ ^^U^ 
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*1tfl^ Alls 4S*H ^4 ^111 ^tNi^ (Matched filter)(6)S. 

#^ ^^(6)^ DFPLU5HH ^2}- Ai^l- ^ ^^HH ^ 

^ -§-ai|-cfl*](passband)-2r «J*l*|->fl Ji^r 1 ^, ^cfl^ ^7^^^^ ^1 

(Symbol timing recovery)(4) , NTSC^I^^b) (NTSC rejection filter; NRF)(7), AGC^(8) 
^ ^71^11^-^ ^-(Synchronizing signal detector)(10)S ^^4. NRF(7)^ ^tNl 
fcK6)^ #^^111- ^]7>«>c»> NTSC^^^r ^71^^ o}^^. NTSC TV^lJL^l ^jtb HDTV^l 
JL2\ ^7lA]^^-E)^-(10)^ ^^E)(6)S) #^JLS^-Ei C-fl o] e| ^ 

-^l^lKData segment synchronizing signal)!! ^rS^r°3 ^^&(-o]ni^-^-fcL(4) _ 
AGC-¥-(8), °l€Sr°l A (Equalizer) (9), ^ 7^ t% ^f?jo S #S^t)-. ^Jg , ^ 

^ol^l^«( 4 )^ ^7lAll^-e]^-( 10)^1^ ^-S^ uHolE^flZL^E^ylAl^ofl ^71*}^ 
^^^(6)^1 ^IrBfolnjoilal^. ^*>X) ^cf. olnfl, VCX0(3)^r ^l" 

^ol^^.^«.( 4 )o 1 ^^Al^s. o]7>^-o> E}o]n o i A/D^7l 

(2)5] afl^tj.. °l€sM*K9)^ ^7l^lJr-£-emi0HH ^rej^ e|M 

E^-flZL^H^7lAlS<>fl -g-7l*>^ NRF(7)^ #^^1311- oMQ*]®*]^ ^<g^l 
^^-^ A^t Jl^^ (Ghost) % 7)SLZt *FS( Inter-symbol-interference) 

* °1 €^1^(9)31 #^^llfe PTL(Phase tracker loop)(ll)S. ^^^4. 

PTL(ll)-g- ^^Hls] 3R V ^£.^>i, PTL(ll)^ #^^11^ TCM^-2. 

7] (Trellis coded modulation decoder )( 12)^- 
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eWDe inter leaver) (13)1- 7]*\ R-S^-ScKReed-Salomon decoder) (14)5. 

4. R-S^sc](i4)fe- °g^iL-I- R-S^SLS^H *fl^Ml Ji^x}. 
^, R-S^sc-I(i4)^ %^°\ HH&H ^1^7]- ^-f 

(Redundanced)HMBil- <>l-g-sH ofl^l- JS-^W. R-S^^ (UHH 31 
o]e^ ^^^u>ol^(Derandomizer)( 15)^1 ^^1^. ^ *1 (15)^ ^^fe cfl 

<13> H 2^ ^Hfl t^]ig VSB^l^^^l Cr€- ^Hl^ ^^^.S, 5. 1^ ^Hfl ^ 

<y*}7fl tiV^Tzj-^-^tL^. DFPLL(5) cfl^l ^-4^ ^(Frequency 

phase locked loop; FPLL)(51)# ^>-g-s><^ A/D^#7l(2) *li=H| fl*l*rS^- ^^tf. 

^ ^ £. l*r #^5.^ H ^^=*>7lS 

[ig-^ol ol^zi^ ^ 71 a^] 

<14>- «>^nV f *\9\- £o] ^efl VSB^l^^r 31°]^ ^ZL^E ^a]^ °l-g-*M 

£-5} 7> ^l^Al^o] ^Jl EL7)7} ^ JL^^7} ^-f + 

<L3- &7]4±3l4\ ^ £ ^#ol .g^^H A]^Efl ^^o] 7^>S]^ S-afl^o] 

<15> 14^1, £ ^3 42-*^ sfllt ^ ^*Hr°l^°11^ -H 
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ol^efol^l- ^^}7fl *lH*r^ Al^Efl ^-*M*V-g: ^oIzl Aj^g. *j:Aj. 

°fl 5a^. 

*r<8*K=- ^hh^^k ^y] ^-^^ #^j< ^1 y\n 

f^AjJr^ §>M-o^ A]Jr§ ^*Rr i^^-SK -^-7) ^^^A-] a}b)}5} Al^«-E^ 
^71^1^1- ^Sl^Jl, ^Aljrofl ^ ^ ^l^A]^ ^7l^lS^-el 

^ ^M^JL^^f, ^ #7] ^Ajjr^ ^ ^A^ ^l^Al^l aj- 

<17> O^}, #2:^ y>^-2]fV ^A]^§ A^S] 7]^}7]S. tb 

a]^^ -H^4^M #^1- 1^3 -2-^ (Oscillator) (100), .£^3MEi(100) 

A/D^7l(2), ^ A/D^«:7l(2)2f ^^(6)2] 3*1^ ^a^He^ 

^#1- Ji?>^r^ bH d <J ^Aj-^. i^E-K interpolator fi Iter ; 200)1- 

^altbcf. o^ 7 lAi, (200)^7 ^^^^.(4)0} ^^o. o]^}c^ z\]o]s)5_ 
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^ $4. ^4^-^(5)^ ^m^lMeH 7ltiV# ^ DFPLLS 
t^sH iUV^Ei (200)^ f^Alif tq^l^Hj-Ai o. s tii-^jrj. 4^*Vcf. £ 3£] 

SEth il^E] (200)2] DFPLL(5)^ VSB ^SS^l ^ -^efl 7] 

*ltfl<*AljL5L -^<5Rr ^^71(300), 3^€3(6)4 °l€eKN(9)£l £ 
¥ Wn<±5L^ ^« #^*Hr ^^(400), ^ ^^UOOHH A] 
^71^1^1- 3" ^1-^^ ^ ^H^l-^ ^*Hr ^71^1^ 

^ ^H^IJL^-^C 500)1- ^wlW. £^«l:-^(600)^ ^l^lji-g-ii] ^ »H 
^l^^^^-(500)^ #^JL<>fl nl-el- °1 ^01^(700)^1 S.S.# ^-^-frt^. , £ 3 

^ NRF(7)^ '^(0N)/^-^(0FF)' ^ ^^^-(400)1- ^M*}^ NRF*)H^-(800) 

# ^lW. <*) 7 H, ^Efl ^sj. ^oj*V ^ofl tfl*fH*r ^^^-IS JtAltb^. a 

ft, (700)^1 4^H1 u^*} ^ o. 7} ^3). 

o]s^ £ 3^ 3*1^ VSB^^N*^ ^71-aIs ^sq- ol^efol^ 

£ 3<*IH, ^-H/IF-?-(l)^ «<M^Jl!-^ ^Ai^>j7^> f>}^ ti o v^A]^ # ^a] 

«H RF^EflS] VSB «cH£41Jl» IF^EflS ig^SH A/D^^7)(2)S 

A/D^«:7l(2)^ IF^Eflo^ o}^ S zla1 jr.g. iL^^l°lE)( 100 ^*lSRr 

iL7>^Ei(200) ^ AGC-^(8)S °J^^4. ^E^(200)^ ^^5]^ 

^lH ^^olBfl- ^^^01^^(4)^ ^j^ofl nj-ej. £.efl >a-ir^^l^ ^-^*»H ^ 
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«-(4)oflAi AIJLOI] cq*fl ^# A>o] ^ *>u|.<S] ^n_Kg. ^bM^Oc] #1^] 

€4. JiL#^Bl(200H*| ^He^ ^*ti DFPLL(5) ^ §^7l 

(300)5. tiV^T^^.^«.o] DFPLL(5)^r Ji^Ei (200)2] #^a]Jl-I- ^^^^ 

°\] ^^Hr^ ^ J±^-g- #^^4. ^, ^-#^^(5)ofl^^ 2}-^^ til- 

's 1 s]- ^IJLl- °l-g-§>^ «>^2(-^ ^sHr^ sfts& °)1 3 7> JiL^ ?§iL«- ^-^7l(300)S 

MW. #^7l(300)^ :a*FiE-K200)°iH ofle^l- 

°1 €^(200)^1^1 %n^T= €2fl^l 7) x^tfl« (baseband) 

^ISS. ^^V7fl ^-^^ ^ &7ll ^c}. ^^(6)^ ^^71(300)^ #^^1^1- ^ 
^Ai^ofl^ ^efl ^ -f-^cfl^(passband)^- °A^\7\] OL^v\ , -g-^ufl-^ o]^^ ^ 

E^l^^H^U), ^(7), AGC^-(8) ^ ^(400)5. ^^^cf. 43 l-B^l nj m.^l w 

(4)^ ^^A^^-Ei ^ ^o)} «V^^ Al^o} ^oluj ofl fill- 7>^H 

^(200)5. ^X], iL^E^OOHH^r ^I-eH^^UHH ^3 

^ 3jJ±* °l-g-*V^ ^#AS^-El Al^oj] tflsM ^^-tV ^*fl^r 

.711 NRF(7)^r NRF^H ^(800)5.-^ NRF '^r(0N)/^.S(0FF)' 

^l^ofl 4^ ^€^(7)3 NTSC^^ TflTll- ^e^^ ^^*Vuf. 

^, NRF(7)^ NRF '-£(0N)^M^1Jl7}- ^17>S]^I ^e]^^^ ^^^fZL, '^.^(OFF)' *H<H 
*\3L7} 917}^ ^E^-g-^* ^tflS. ol^ej-o]^ (700)5. #^^r 

cf. NRF '^(0N)/^.S(0FF)' ^H^IJL^ ifl^Jf (400).3.:E. ^7^4. ^^(400)^ 
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3ltNHH(6)i3l #^4]JL(Xa)°+ 0 1€^°1^(9)^ #^^l^(Xb)# ^^^"Jl, NRF^l^H-r- 
(800)3.^3 <?]7>s]^ NRF vfrCONV-S-SCOFF)' afM-iOs^) 4^ <y ^ ^ls(Xa.Xb)^ 
4# -*WH ^7l^l^sl ^ ^HAijr^Jf (500)S ^, ^^^-¥-(400)^ 

NRF '£r(ON)' ^1<>1^^7> «?]7l-£l^ ^^Bl(6)^ #^^ls(Xa)# ^d^^Jl, '^.^(OFF)' 
^11^^1^7> o]7>sH3 ol^5l-ol^(700)^ #^AiJr(Xb)!- ^^t!:^. NRF(7)7> -g^Kr 

#3HH^r 511 ^^>7l H -f-7l4]JL« 

^rSll" ^ Si 1=1-. NRF ^(0N)'#3H>*lfe °1 A (700) cH^l NRF(7) ^i^°J 

3^3(6)3 #^>0s(Xa)l- °l-g-*M ^71^!- ^-slll- ^ 5£5Ut ^cf. ^7l>0s 
^-Sl ^ ^HAl^^^-a (500)^ ^3W400)<*IH ^IJIS^-BI C-HojE^ ^ZL^E 

^7l^lS^ 3HEi ^71^1^1- ^-el/^-fr^Jl, ^ 71^1^1- ol-g-s}^ tf-g- 

<>1H |M ^ Z*^ ^H^llf ^Cf. ^71^151^-51 ^ ^HAl^^^«-(500) 

^1 M^lS^r JE.H.^H-i-^(600) f AGC^-(8) ^ 7lBf ^^l-sjl-^ o]7}slt]-. JE-JEL^M 
♦^-(600)^ ^71^1^51 ^ ^H^ls^^«.(500)o11^ ^Ji# ol-g-^ o]^ 

2l-ol^(700)5l ^Ml-t!:^-. ^, S.= €-E^ r «-( 60 0)^ ^7l^l^7> ^-El£l7l ^o] 

^1^^ ^7151- JL^M o] 3.71^1- $1#°1 ^^>7ll Jl^E ^T^Al^- 7l 

^1- ^7l^]s ^-el 7> ^ofl^r o]^e(-ol^(700)# -i-a}-*! 1=2.115. ^ jl, zl 

^Hl^ ^-^>£^- -g-ES-^t}- o]^e|o]^(700)^r £.H.^M#-?-(600Hl 

^sfl sE f ^ ^.= 011 #7fl NRF(7)°-1 f^^lloll tflsfl ^^^H 1 * ^r*St!:4. 

^HH^ ^71a]^«- & ) ^ ^HAl^^Aj«.( 5 oo)Sl ol-g.^ ol 

^51-01^(700)51 ££2Ef^ Al^Efllfl^Ai ^^*>H^- *}^^1^> ( 51^-^A-l 



17-10 



* • ... ■ » 

TO20000051083 2001/7/ 

^H^l^, #^A]^^^-Ei ^7l^lS ^# ^^*>P.S. ^ 
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^020000051083 2001/7, 
1] 

#71 i^^H ^l^^^Ei ^7lA]sl- ^-el€r>j7 ( w-el^ ^l^jrofl 4 

#71 -S-7lAlJl^-5l ^ ^l^^lli rcj-Bl- #71 ol^El-ol 

°l^eW*l XH#*1. 

2] 

XI 1%H1 SW>H, #71 ^-^^ 

JL^ ^sK^ # ^ * «M3 ^ ^ ell °1 3 ; 

^r^^r of^ZLAlsl- #71 ^L^eflolEio)lA-l ji^^^q] ^^6\) tr].s}- 
3*l!^*flS. i£^Rr A/D^*7l; 

#71 A/D^7lS^-Ei o]7>5l^ T^xl^ ^cflolBlfil A}o ]o) i£ 

#^Rr J±£:€3; 
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3] 

a] ^^.Jf NTSC^^- ^1711- ^*|€r>^ NRF# ^ i^Rr VSB^li 

13J^ 4] 

*ll 31H M^l, #7l NRF^ (ON) (OFF)' *)H*Rr NRF^H^f-I- 

5] 

4*8-01] SfloH, ^"71 ^4)^ ^-7) ^^B]2)- o]^o)7^St\ o g ^ 

>£:a, A oM NRF»]°i-T-5.-T- &| «a7>s)^ NRF '-&(0N)/^^(0FF)' ^H^Ul^I ^e} ^ ^ 
^ VSB^^ ^-71 -a s: ^ °l^i£M^ aJM^l. 
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6] 



*fl 6^H1 -8-71 -S-7]^!^^ ^ ^H^IJ:^^ #7l i^i^o^ 



[3^8" 8] 
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